Effect of alcohol, neurohypophysectomy, and vasopressin antagonists on hemorrhage-induced bradycardia in the rat.
During initial stages of hemorrhage in the rat, cardiovascular compensation leads to a tachycardia (mean +/- SE, 5.2 +/- 0.7%; n = 23) that helps prevent a large fall in blood pressure. This compensatory phase is followed by a decompensatory phase in which mean arterial pressure and heart rate fall. A rise in arginine vasopressin (AVP) levels has been postulated as the cause of this hemorrhage-induced bradycardia (HIB). The object of the present study was to determine whether interference with AVP release by alcohol anesthesia or neurohypophysectomy or by blockade of AVP receptors in the plasma or cerebral spinal fluid could attenuate HIB. Male Wistar rats were anesthetized with pentobarbital, surgically prepared, and bled to maintain a blood pressure of 40-50 mm Hg. After hemorrhage, heart rate decreased 15 +/- 2% (n = 6) with alcohol anesthesia compared with 32 +/- 3% (n = 7) with pentobarbital. After neurohypophysectomy, however, HIB remained unchanged (-15 +/- 2%; n = 5) compared with sham-operated controls (-19 +/- 3%; n = 6). Peripheral administration of two nonselective V1/V2 antagonists and one V2 antagonist had no effect on HIB, whereas a V1 antagonist significantly attenuated the heart rate decrease (-15 +/- 4%; n = 6) compared with controls (-32 +/- 3%; n = 7). None of the AVP antagonists tested at one tenth the peripheral dose had any effect on HIB when administered into the lateral ventricle of the brain, although a mixed serotonin, dopamine, and catecholamine antagonist, spiperone, potentiated the response. It was concluded that although peripheral release of AVP may be partially involved in the heart rate response to hemorrhage, central AVP release and central AVP receptors were not involved in HIB.